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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Department  of 
the  Army,  Office  of  the  Chief  of  Engineere,  Recommended  Guidelines 
for  Safety  Inspection  of  Dame,  for  a  Phase  I  investigation.  The  purpose 
of  the  Phase  I  Investigation  ie  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational 
evaluations  are  beyond  the  scope  of  a  Phase  I  investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  the  review  of  thle  report.  It  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team. 
Additional  data  or  data  furnished  containing  Incorrect  Information  could 
alter  the  findings  of  this  report.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the  struc¬ 
tures  and  may  obscure  certain  conditions  which  might  be  detectable  if 
Inspected  under  the  normal  operating  environment  of  the  structure. 

The  analyses  and  recommendations  Included  in  this  report  are  related  to 
the  hazard  classification  of  the  structure  at  the  time  of  the  report. 
Changes  in  conditions  downstream  of  the  dam  may  change  the  hazard  clas¬ 
sification  of  the  structure.  A  change  in  hazard  classification  may  in 
turn  change  the  design  flood  on  which  the  hydraulic  and  hydrologic 
analyses  are  based  and  may  have  a  significant  impact  on  the  assessment 
of  the  aafety  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  Internal  and  external  conditions  and  is  evolu¬ 
tionary  in  nature.  It  would  be  Incorrect  to  assume  that  the  present 
conditions  of  the  dam  will  continue  to  represent  the  condition  of  the 
dam  at  some  point  in  the  future.  Only  through  continued  care  and  in¬ 
spections  can  there  be  any  chance  that  unsafe  conditions  will  be  de¬ 
tected  . 
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ABSTRACT 


Cane  Creek  Watershed  Dam  No.  19  is  a  linear  earthen  struc¬ 
ture  2,550  feet  long  and  20.9  feet  high  with  a  crest  width 
of  13  feet.  It  has  upstream  and  downstream  slopes  of 
1V:2.6H  and  1V:3.1H  respectively.  The  lake  has  2,194 
acre-feet  of  available  flood  storage,  but  it  normally  re¬ 
mains  empty  nine  months  out  of  the  year.  The  reservoir  has 
a  drainage  area  of  3,315  acres  (5.18  mi^)  .  it  is  predomi¬ 
nantly  farm  and  pastureland  with  an  average  ground  slope 
of  approximately  4%. 


The  dam  has  a  relatively  uniform  cross-section  along  most 
of  its  length.  The  crest  undergoes  little  change  in  ele¬ 
vation  and  has  a  fairly  constant  width,  but  ruts  from 
vehicular  traffic  are  predominant  along  much  of  the  sur¬ 
face.  The  downstream  slope  of  the  dam  is  traversed  by 
cattle  trails  nearly  paralleling  one  another  at  different 
elevations  from  the  toe  to  the  dam  crest.  Some  vehicular 
traffic  has  apparently  also  been  occurring  on  the  slope  in 
the  area  of  the  principal  spillway  outlet.  The  upstream 
slope  of  the  dam  has  been  sloughed  off  below  elevation  352 
along  most  of  the  length  of  the  dam. 


The  embankment  is  reasonably  well  grassed  and  free  of  un¬ 
desirable  vegetation.  There  are  some  wet  areas  along  the 
downstream  toe  but  they  are  apparently  pooled  surface 
runoff  and  not  the  result  of  seepage.  Because  the  reser¬ 
voir  was  empty  during  the  inspection,  any  active  seepage 
flow  that  may  normally  occur  did  not  appear,  but  no  indi¬ 
cations  of  a  previous  seepage  flow  were  observed  on  the 
slope . 

u  The  principal  spillway  consists  of  a  reinforced  concrete 
riser  feeding  a  156  foot,  30  inch  diameter  reinforced  con¬ 
crete  culvert.  The  emergency  spillway  is  an  uncontrolled 
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saddle  type  trapezoidal  earthen  channel  at  the  left  end 
of  the  dam.  It  has  an  80  foot  base,  1V:4.6H  side  slopes, 
and  2.1  feet  of  availed? le  head. 

OCE  guidelines  recommend  that  high  hazard  dams  of  inter¬ 
mediate  size  pass  the  full  Probable  Maximum  Flood.  Hy¬ 
draulic  and  hydrologic  analysis  reveal  that  the  dam  will 
be  overtopped  by  a  maximum  of  2.4  feet  for  7.2  hours  (AMC  II) 
under  the  influence  of  this  storm. 

The  dam  is  given  a  condition  classification  of  "unsafe 
nonemergency"  because  of  its  seriously  inadequate  spillway. 
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1  -  GENERAL 


Authority  -  The  Phase  I  inspection  of  this  dam 
was  carried  out  under  the  authority  of  Tennessee 
Code  Annotated,  Sections  70-2501  to  70-2530,  The 
Safe  Dams  Act  of  1973,  and  in  cooperation  with 
the  U.  S.  Army  Corps  of  Engineers  under  the 
authority  of  Public  Law  92-367,  The  National  Dam 
Inspection  Act. 

Purpose  and  Scope  -  The  purpose  of  a  Phase  I  in¬ 
vestigation  is  to  develop  an  engineering  assess¬ 
ment  of  the  general  condition  of  a  dam  with  respect 
to  safety  and  stability.  This  is  accomplished  by 
conducting  a  visual  inspection,  reviewing  any 
available  design  and  construction  data,  and  per¬ 
forming  appropriate  hydraulic,  hydrologic,  and 
other  analyses.  A  comprehensive  description  of 
the  Phase  I  investigation  program  is  given  in 
Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  Department  of  the  Army,  Chief  of  Engineers, 
Washington,  D.  C.  20314. 

Past  Inspections  -  The  dam  was  surveyed  by  State 
personnel  as  part  of  the  original  1973  inventory. 
Another  sight  visit  was  made  in  May  of  1980  to 
establish  a  hazard  potential  classification. 

Details  of  Inspection  -  The  Phase  I  inspection  of 
Cane  Creek  Watershed  Dam  No.  19  was  conducted  on 
March  12,  1981.  The  weather  was  clear  with 
moderate  winds  and  a  temperature  of  55°  F. 

Inspection  Team  Members  -  The  field  inspection  was 
conducted  by  the  following  State  personnel: 

George  Moore,  Regional  Engineer 
William  Culbert,  Regional  Engineer 
Anthony  Privett,  Engineering  Co-op 
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SECTION  2  -  DESCRIPTION 


2.1  Location  -  The  dam  is  located  in  Lauderdale  County, 
Tennessee,  approximately  8,000  feet  south  of  the 
town  of  Ripley  on  Hyde  Creek  at  approximate  river 
mile  2.6.  The  site  is  shown  on  the  USGS  Ripley 
quadrangle  (414NE)  at  latitude  35°43'14"  north 

and  longitude  89°32'17"  west  (location  maps  are 
provided  in  Appendix  B) . 

2.2  History  of  Project  -  The  dam  was  built  in  1962  under 
the  authority  of  the  Watershed  Protection  and  Flood 
Prevention  Act  (PL-566)  as  one  of  24  floodwater  re¬ 
taining  structures  within  the  Cane  Creek  Watershed. 
Eighty  percent  of  the  project  was  federally  funded. 

The  Cane  Creek  Watershed  District  was  responsible 
for  providing  the  remainder  of  the  cost  through 
taxes  levied  on  the  property  owners  within  the  water¬ 
shed.  Design  was  by  the  SCS .  Construction  was  by 
Hugh  Dancey  Construction  Company  of  Memphis. 

The  structure  is  part  of  Orysa  Farms  and  was  originally 
owned  by  Mrs.  Emina  Durham.  The  ownership  was  later 
transfered  to  Mr.  Charles  R.  Walker  of  Knoxville  by 
his  marriage  to  Mrs.  Durham's  daughter.  Mr.  and  Mrs. 
James  W.  Koonce  rent  the  property  and  manage  the  farm. 

The  lake  remains  empty  nine  months  out  of  the  year  and 
is  only  partially  filled  during  the  winter  months  for 
duck  hunting  at  the  request  of  Mr.  Koonce. 

All  operating  and  maintenance  procedures  are  the  respon¬ 
sibility  of  the  Cane  Creek  Watershed  District  with 
minor  maintenance  jobs  being  done  by  the  landowner 
(or  farm  workers)  as  part  of  regular  farm  operations. 

2.3  Size  and  Hazard  Classification  -  Based  on  a  maximum 
storage  capacity  of  2,400  acre-feet  (including  sedi¬ 
ment  pool)  the  dam  is  assigned  a  size  classification 
of  "intermediate".  A  federal  hazard  potential  classi¬ 
fication  of  "high"  was  chosen  for  the  site  because 

a  sudden  failure  of  the  structure  could  possibly 
result  in  the  loss  of  life  of  dozens  of  individuals 
living  2,700  feet  downstream  of  the  dam  in  a  trailer 
park.  An  Illinois  Central  Rail  line  and  a  U.  S.  High¬ 
way  1,700  feet  and  2,800  feet  downstream  respectively 
would  also  be  affected  (see  photo  nos.  16  &  17). 
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2.4 


2.4.1 


Description  of  Dam  and  Appurtenances 

Geology  (Excerpt  from  Watershed  Work  Plan)  -  The 
watershed  lies  upon  unconsolidated  sediments  of 
the  Mississippi  embayment  of  the  Gulf  Coastal 
Plain.  The  watershed  is  blanketed  with  a  thick 
layer  of  brown  silty  loess.  The  thickness  of 
the  loess  blanket  ranges  from  about  50  feet  in 
the  western  part  of  the  watershed  to  about  20 
feet  in  the  extreme  eastern  part.  This  loess 
blanket  is  made  up  of  three  distinct  sheets 
which  were  deposited  at  different  periods.  These 
sheets  are  represented  by  the  Peorian  and  Farmdale 
periods  of  loess  deposition.  The  third  or  oldest 
sheet  may  possibly  correlate  with  the  Loveland 
period  of  loess  deposition. 


On  the  highest  ridges  within  the  watershed  are 
found  beds  of  gravel  beneath  the  loess  blanket. 
These  gravels  are  of  Pliocene  age.  Beneath  the 
entire  watershed  are  found  sediments  of  the  Jackson 
formation  of  upper  Eocene  age. 


The  extensive  valley  terraces  in  the  lower  part 
of  the  watershed  and  along  the  north  side  of  Cane 
Creek  were  formed  during  the  latter  part  of  the 
Wisconsin  stage  in  the  Pleistocene  epoch. 


2.4.2  Embankment  -  The  dam  is  a  linear  earthen  structure 
2,550  feet  long  and  20.9  feet  high  with  a  crest 
width  of  13  feet.  The  upstream  and  downstream 
slopes  are  1V:2.6H  and  1V:3.1H  respectively.  The 
crest  elevation  varies  between  357.5  and  356.4  feet 
msl  along  the  length  of  the  dam. 


According  to  the  "as  built"  drawings,  a  keyway 
was  excavated  to  a  low  elevation  of  333  feet  msl 
with  a  10  foot  base  and  1V:2H  side  slopes.  No 
embankment  drain  was  constructed  because,  acco- 
ding  to  SCS  personnel,  the  dam  was  designed 
strictly  as  a  flood  control  structure  and  was 
never  intended  to  impound  water  for  an  extended 
duration. 


2.4.3  Service  Spillway  and  Drawdown  Facilities  -  The 
principal  spillway  is  a  7.5'  X  2.5'  inside  dia¬ 
meter  rectangular  reinforced  concrete  riser  14 
feet  high  above  the  pipe  invert.  It  feeds  a 
30  inch  steel  cylinder  reinforced  concrete  pipe 
(Spec.  AWWA  0  301)  156  feet  long.  The  culvert 
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is  fitted  with  rubber  gaskets  at  joints  with  an 
asphalt  mastic  sealant.  Six  7'  X  9 '  antiseep 
collars  were  constructed  along  the  culvert.  The 
drawdown  is  an  18  inch  formed  opening  with  thimble 
inset  at  the  upstream  base  of  the  riser.  It  is 
regulated  by  a  24  inch  square  sliding  headgate 
controlled  manually  from  the  top  of  the  riser. 

2.4.4  Emergency  Spillway  -  The  emergency  spillway  is 
an  uncontrolled  saddle  type  earthen  channel  lo¬ 
cated  at  the  left  end  of  the  dam.  It  has  a 
trapezoidal  cross-section  with  an  80  foot  base 
width,  1V:4.6H  side  slopes,  and  2.1  feet  of  a- 
vailable  head  (control  section  elevation  354.3). 

Its  entrance  and  exit  channels  are  sloped  at  2 
and  3%  respectively. 

2.5  Downstream  Channel  -  The  downstream  channel  has  an 
approximately  triangular  cross-section  with  a  10 
foot  top  width  and  approximately  5  feet  of  depth. 

It  lies  on  a  0.3%  slope.  (See  photo  no.  11)  . 

2.6  Reservoir  and  Drainage  Area  -  At  elevation  352.0 
the  dam  impounds  a  236  acre  lake  with  833  acre- 
feet  of  storage.  Sediment  has  filled  the  basin 
to  within  a  few  tenths  of  a  foot  of  the  low  stage 
inlet  (elevation  346.5) .  At  the  top  of  the  dam, 
elevation  356.4,  the  lake  area  increases  to  387 
acres  with  a  maximum  impoundage  of  2,194  acre-feet. 

The  drainage  area  of  the  lake  is  3,315  acres.  It 
is  predominantly  farm  and  pasturelands  with  an 
average  ground  slope  of  approximately  4.1%. 
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SECTION  3  -  FINDINGS 


3.1  Visual  Inspection 

3.1.1  Embankment  -  The  dam  has  a  uniform  cross-section 
over  most  of  its  length.  The  junction  of  the 
slope  faces  of  the  embankment  with  natural  ground 
and  with  the  dam  crest  are  all  well  defined  and 
easily  located.  The  crest  is  unusually  flat  for 
a  dam  of  its  length.  It  varies  in  elevation  be¬ 
tween  357.5  and  356.4,  but  there  is  only  0.5  foot 
variation  in  elevation  along  96%  of  its  length. 

The  structure  is  reasonably  well  grassed  and  free 
of  undesirable  vegetation. 

Cattle  traffic  along  the  downstream  slope  has 
covered  much  of  the  surface  with  small  super¬ 
ficial  depressions,  and  the  trails  paralleling 
the  dam  create  a  stepped  appearance  in  many 
locations  (see  photo  nos.  7,  8,  9,  and  10).  A 
few  larger  depressed  or  eroded  areas  appear  spo¬ 
radically  along  the  slope.  They  appear  to  have 
been  initiated  by  cattle  also,  and  are  not  deep 
enough  or  cover  a  large  enough  area  to  warrant 
concern  (see  photo  no.  7) . 

No  indications  of  seepage  were  observed  on  the 
embankment  or  in  the  area  immediately  downstream. 

A  few  wet  areas  do  exist  along  the  toe,  however, 
their  restriction  to  low  lying  areas  indicates 
that  they  are  probably  due  to  pooled  surface 
runoff  (see  photo  no.  10) .  Impounding  water  at 
the  sediment  pool  level  for  only  a  few  months 
out  of  the  year  gives  the  embankment  little  oppor¬ 
tunity  to  develop  seepage  problems. 

The  upstream  slope  of  the  dam  has  sloughed  off 
from  elevation  352  (elevation  of  high  stage  riser 
inlet)  down  to  the  sediment  pool  at  elevation 
346.5  along  most  of  the  length  of  the  dam.  Above 
elevation  352  the  slope  is  well  grassed  and  uni¬ 
form  with  no  noteworthy  disfigurements. 

A  soil  sample  taken  from  the  embankment  crest  at 
a  depth  of  about  1  foot  indicates  a  CL  type  material 
(see  soil  test  in  Appendix  D) . 
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3.1.2  Service  Spillway  -  The  service  spillway  appears  to 
be  in  excellent  condition.  The  riser  shows  no  sig¬ 
nificant  signs  of  spalling  or  other  weathering. 

There  is,  however,  considerable  debris  at  the  draw¬ 
down  that  could  obstruct  flow  (see  photo  nos .  5  and 
6)  . 

The  pipe  outlet  gives  the  appearance  that  the  cul¬ 
vert  may  also  be  in  good  condition.  It  is  free  of 
noteworthy  weathering  and  gives  no  indication  that 
seepage  may  have  occurred  around  its  periphery  (see 
photo  no.  12) . 

3.1.3  Emergency  Spillway  -  The  emergency  spillway  is  clear 
and  uniform  along  its  entire  length.  It  is  well 
grassed  and  free  of  undesirable  vegetation  and  has 
no  significant  erosion.  Like  the  embankment  the 
emergency  spillway  has  well  defined  boundaries. 

There  is  less  than  0.2  foot  variation  in  elevation 
along  its  80  foot  base.  The  side  slopes  are  approxi¬ 
mately  the  same  and  the  critical  section  of  the 
channel  occurs  along  the  centerline  of  the  dam. 

The  SCS  District  Conservationist  in  Ripley  confirms 
that  flood  water  in  the  reservoir  has  never  been 
within  two  feet  of  the  spillway  crest. 

3.1.4  Downstream  Channel  -  The  downstream  channel  is  re¬ 
latively  straight  and  uniform  with  a  typical  trian¬ 
gular  cross-section  for  approximately  1,600  feet 
downstream  of  the  dam.  It  is  heavily  grassed  and 
hosts  several  1-2  inch  diameter  trees.  No  significant 
obstructions  occur  in  the  channel  within  view  from  the 
dam  (see  photo  no.  11) . 

3.2  Review  of  Data  -  The  data  available  for  review 
consists  of  the  Watershed  Work  Plan  prepared  by 
the  Cane  Creek  Watershed  District  and  the  Lauder¬ 
dale  County  Soil  Conservation  District.  A  copy 

of  the  SCS  "as  built"  plans  including  stage/storage 
information  and  watershed  data  was  also  reviewed. 

The  information  obtained  is  contained  in  other 
sections  of  this  report. 

3.3  Static  and  Seismic  Stability  Assessment  -  Determi- 
nation  of  the  actual  margin  of1  safety  for  static 
stability  is  beyond  the  scope  of  this  Phase  I  in¬ 
vestigation,  however,  an  assessment  of  the  embankment 
stability  based  on  visual  evidence  and  engineering 
judgment  would  indicate  a  stable  structure. 
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The  dam  is  located  in  Seismic  Zone  3,  indicating 
that  major  damage  could  be  expected  to  occur  to 
a  structure  in  the  event  of  seismic  activity. 

3.4  Hydrologic  and  Hydraulic  Analysis  -  According  to 
OCE  guidelines,  high  hazard  dams  in  the  intermediate 
size  classification  are  expected  to  pass  the  Pull 
Probable  Maximum  Flood  (PMF) .  Analysis  reveals 
that  runoff  from  this  storm  will  overtop  the  dam 

by  a  maximum  of  2.4  feet  for  7.2  hours  (AMC  II). 

The  %PMF  will  overtop  the  dam  by  a  maximum  of  1.0 
foot  for  5.7  hours. 

3.5  Conclusions  and  Recommendations 

3.5.1  Conclusions  -  The  dam  is  in  Seismic  Zone  3,  in¬ 
dicating  that  major  damage  could  be  expected  in 
the  event  of  seismic  activity. 

Because  the  lake  basin  was  empty  at  the  time  of 
the  inspection,  a  thorough  evaluation  of  seepage 
could  not  be  made,  but  because  the  structure  does 
not  regularly  impound  more  than  a  few  feet  of 
water  at  most,  seepage  is  not  believed  to  be  a 
problem. 

A  significant  amount  of  sloughing  has  occurred 
along  the  upstream  slope  of  the  dam. 

No  cracks,  slides,  or  signs  of  differential 
settlement  were  observed  on  the  embankment. 

The  emergency  spillway  is  inadequate  to  pass  the 
full  PMF  as  recommended  by  OCE  guidelines  for 
high  hazard  dams  of  intermediate  size. 

The  dam  is  assigned  a  federal  condition  classifi¬ 
cation  of  "unsafe  -  nonemergency"  primarily  be¬ 
cause  of  its  seriously  inadequate  spillway. 

3.5.2  Recommendations  -  The  Cane  Creek  Watershed  District 
Board  should: 

1.  Retain  a  qualified  engineer  to  make  recommen¬ 
dations  for  spillway  enlargement  to  pass  the 
design  flood  and  to  determine  if  the  embank¬ 
ment  meets  stability  requirements  for  seismic 
loading  conditions. 
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2.  Provide  some  type  of  slope  stabilization  or 
other  protection  for  the  upstream  slope  of 
the  dam. 

3 .  Clear  the  debris  from  the  natural  channel 
around  the  mouth  of  the  drawdown. 

4.  Repair  rutting  and  trail  formation  on  the 
crest  and  downstream  slope  of  the  dam. 

5.  Keep  cattle  and  unauthorized  vehicles  off 
of  the  embankment. 

6 .  Have  the  dam  reinspected  when  it  is  impounding 
water. 

7.  Continue  a  program  of  regular  inspection  and 
maintenance . 

8.  Develop  an  emergency  action  plan  to  warn  down¬ 
stream  residents  in  the  event  a  serious  problem 
develops  with  the  dam. 
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SECTION  4  REVIEW  BOARD  FINDINGS 


The  Interagency  Review  Board  for  the  National 
Program  of  Inspection  of  Non-Federal  Dams  met  in 
Nashville  on  30  July  1981  to  examine  the  technical 
data  contained  in  the  Phase  I  investigation  report 
on  Cane  Creek  Watershed  Dam  No.  19.  The  Review 
Board  considered  the  infor^ution  and  recommended 
that  a  qualified  engineer,  should  be  engaged  to 
recommend  project  modifir  rtions  to  allow  safe  passage 
of  the  ’s  PMF.  They  Agreed  with  other  report  conclusions 
and  recommendations.  A  copy  of  the  letter  report  pre¬ 
sented  by  the  Review  Board  is  included  in  Appendix  C . 
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DATA  SUMMARY 


APPENDIX  A 
DATA  SUMMARY 


A.  1  Dam 

A.  1.1  Type  -  Earthfill 

A. 1.2  Dimensions  and  Elevations 

a.  Crest  length  -  2,550  feet 

b.  Crest  width  -  13  feet 

c.  Height  -  20.9  feet 

d.  Crest  elevation  (low  point)  -  356.4'  msl 

e.  Upstream  slope  -  1V:2.6H  (very  little  of  slope 
is  unaltered  from  wave  action  or  sediment) 

f.  Downstream  slope  -  1V:3.1H 

g.  Size  classification  -  Intermediate 

A. 1.3  Zones,  Cutoffs,  and  Grout  Curtains  -  A 
cutoff  trench  with  1V:2H  side  slopes  and  a  10 
foot  base  width  runs  along  the  centerline  of  the 
dam.  Excavation  extends  to  a  maximum  depth  of 
approximately  332  feet  msl. 

A. 1.4  Instrumentation  -  None 

A. 2  Reservoir  and  Drainage  Area 

A. 2.1  Reservoir 

a.  Normal  Pool 

1)  Elevation  -  Low  stage  riser  elevation  -  346.5 
High  stage  -  352.0'  msl.  1972  edition  USGS 
quadrangle  indicates  a  pool  elevation  of 
345'  msl  (below  that  of  the  low  stage  inlet)  . 
Field  inspection  of  sloughing  along  upstream 
slope  indicates  that  the  water  level  must 
have  been  as  high  as  elevation  352  for  an 
extended  duration. 
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2)  Surface  area  -  Elev.  346.5  -  83  acres 

Elev.  352  -  Z36  acres 

3)  Storage  capacity  -  Elev.  346.5  -  Insignificant 
(sediment  fills  reservoir  almost  to  low 
stage  inlet) 

Elev.  352.0  -  833  acre-feet 
available,  1039  acre-feet  including  sediment 
pool 

4)  Reservoir  length  -  Elev.  346.5  -  4,100' 

Elev.  352  -  8,600' 

b)  Maximum  Pool  (designated  top  of  dam) 


1) 

Elevation  -  356.4' 

msl 

2) 

Surface  area  -  387 

acres 

3) 

Capacity  -  Total  - 

2,400  acre-feet 

Available  -  2,194  acre-feet 
A. 2. 2  Drainage  Area 

a.  Size  -  3,315  acres  (5.18  mi2) 

b.  Average  ground  slope  -  4.1% 

c.  Soils  -  Upper  elevs.  -  Memphis,  Loring,  Grenada 
Lower  elevs.  -  Richland,  Olivier,  Calhoun 

d.  Land  use  -  Pasture,  idle  land,  row  crops 


e.  Runoff  (AMC  II) 

(AMC  III) 

1) 

PMF  -  25.6" 

27.6" 

2) 

0.5  PMF  -  12.8" 

13.8" 

3) 

100  year  -  2.9" 

4.1" 

Outlet 

Structures 

A. 3.1 

Service  Spillway 

a.  Type  -  Reinforced  concrete  pipe 

b.  Size  -  30"  diameter 

c.  Pipe  gradient  -  1.6% 

d.  Drawdown  -  18"  diameter  round  wall  thimble 
opening  controlled  by  24"  square  sliding  headgate 


e.  Capacity  -  102  cfs 


A. 3.1  Emergency  Spillway 

a.  Type  -  Uncontrolled  saddle,  trapezoidal 
cross-section 

b.  Crest  elevation  -  354.3’  msl 

c.  Size  -  Base  -  80’ 

Side  slopes  -  Approx.  4.6H:1V 
Head  -  2.1' 

A. 4  Historical  Data 


A. 4.1  Construction  Date  -  1962 

A. 4. 2  Design  -  SCS 

A. 4. 3  Builder  -  Hugh  Dancey 

A. 4. 4  Owner  -  Charles  Rice  Walker 

A. 4. 5  Previous  Inspections  -  The  dam  was  originally 
surveyed  by  State  personnel  as  part  of  the 
1973  inventory.  A  site  visit  was  again  made 
in  May  of  1980. 

A. 4. 6  Seismic  Zone  -  3 

A. 4. 7  Operation  and  Maintenance  -  Operation  and 

maintenance  of  the  dam  is  the  responsibility 
of  the  Cane  Creek  Watershed  District  Board. 
Minor  maintenance  duties  are  to  be  performed 
by  the  property  owners  as  part  of  regular 
farm  operations.  Other  maintenance  require¬ 
ments  are  to  be  performed  through  force 
contract  with  funds  raised  for  this  purpose 
by  taxation  of  property  owners  within  the 
watershed. 

A. 5  Downstream  Hazard  Data 

A. 5.1  Downstream  Hazard  Classification  -  High 

A. 5. 2  Persons  in  Likely  Flood  Path  -  As  many  as 
100  (est.) 

A. 5. 3  Downstream  Property  -  Trailer  park,  U.S.  Hwy, 
county  road 

A. 5. 4  Warning  System  -  None 
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SKETCHES  AND  LOCATION  MAPS 
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APPENDIX  C 
PHOTOGRAPHIC  RECORD 


Photographic  Record 


Photo  No.  1  -  Aerial  shot  from  downstream  of  dam. 

Photo  No.  2  -  Aerial  shot  from  upstream  of  dam. 

Photo  No.  3  -  Dam  crest  looking  left  from  near  right  end. 

Photo  No.  4  -  Upstream  slope  showing  sloughing  and  sediment 

tapering  toward  lake  floor . 

Photo  No.  5  -  Riser  showing  debris  in  natural  channel 
at  drawdown. 

Photo  No.  6  -  Riser  showing  low  stage  rectangular  inlet 
on  upstream  side. 

Photo  Nos.  7  &  8  -  Typical  appearance  of  downstream  slope 
showing  cattle  trails  and  tufts  of  grass 
from  adjacent  cattle  hoof  depressions. 

Photo  No.  9  -  Trails  from  vehicular  and  cattle  traffic 
along  dam  toe  at  midsection. 

Photo  No.  10  -  Pooled  surface  runoff  at  toe  left  of  center. 

Photo  No.  11  -  Plunge  pool  and  natural  stream  channel. 

Photo  No.  12  -  Principal  spillway  outlet. 

Photo  No.  13  -  Emergency  spillway  entrance  channel  looking 
upstream  from  control  section. 

Photo  No.  14  -  Emergency  spillway  exit  channel  looking 
downstream  from  control  section. 

Photo  No.  15  -  View  of  dam, right  of  principal  spillway, 
from  downstream. 

Photo  No.  16  -  Trailer  park  and  U.  S.  Highway  51  in  back¬ 
ground. 

Photo  No.  17  -  Trailer  park  ninety  degrees  right  of  Photo 
No.  16.  Hyde  Creek  runs  under  bridge  where 
car  is  crossing. 
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APPENDIX  D 

TECHNICAL  CRITIQUE 
CHECKLISTS  FOR  VISUAL  INSPECTION 
ENGINEERING  DATA 
SOIL  TESTS 


Cheek  list 

Visual  Inspection  of  Earth  Da as 
Department  of  Conservation 
Division  of  Water  Resources 


Kane  of  Dan  Cane  Creek  No.  19 

County  Lauderdale  Date  of  Inspection  3/12/81 _ 

ID  #  -  State  49-7005 _ Federal  tn-097Q5 _ 

Type  of  Dam  Earth _ 

Hazard  Category-Federal  High  State  i _ 

• 

Weather  Clear;  moderate  winds  Temperature  55° 

Fool  at  Time  of  Inspection  N/A-dry _  (distance  from  crest) 

few 

Tailwater  at  Time  of  Inspection  tenths  (distance  from  stream  bed) 

Design/As  Built  Drawings  Available:  Yes  x  Ho  _ 

location:  As  built  -  SCS.  Nashville  nffiro 
Copy  Obtained:  Yes  x  Ho  __ ___ 

Reviewed:  Yes  x  Ho  _____ 

Construction  History  Available:  Yes  _____  Ho  x 

location:  _______ __________ __ 

Copy  Obtained:  Yes  _____  Ho  _____ 

Reviewed:  Yes  _____  Ho  ____ 

Other  Records  and  Reports  Available:  Yes  x  Ho  _ 

Location :  Watershed  Work  Plan  -  SCS,  Nashville 

Copy  Obtained:  Yes  x  Ho  _____ 

Reviewed:  Yes  x  Ho  _____ 

Prior  Incidents  or  Failures:  Yes  ____  Ho  x 
Inspection  Personnel  and  Affiliation: 

Bill  Culbert  -  TDWR _  _ _ 


I.  Bnbankment 
A.  Crest 


Description  (1st  inspection)  straight 


1.  Longitudinal  Alignment  Good 


2.  Longitudinal  Surface  Cracks  None  seen. 


-  i 

3.  Transverse  Surface  Cracks  None  seen. 


4.  General  Condition  of  Surface  Poor;  rutted  by 
traffic. 


5.  Miscellaneous  Minor  erosion  around  fence  near 
right  end, _ _ _ 


B.  Upstream  Slope 

1.  Undesirable  Growth  or  Debris  Slight  accumulation  of 
debris  at  and  below  normal  pool  level. _ 


r 


2.  Sloughing,  Subsidence*  or  Depressions  Benching  and 
minor  sloughs  due  to  undercutting. _ 


3.  Slope  Protection  Vegetative  only. 


a.  Condition  of  Riprap 


b.  Durability  of  Individual  Stones 


c.  Adequacy  of  Slope  Protection  Against  Waves 

and  fiunoff  Poor;  benched;about  3-4'  vertical 
drop. _ _ 


d.  Gradation  of  Slope  Protection  -  Localized  Areas 
of  Fine  Material  N/A 


4.  Surface  Cracks  Few  around  sloughs. 


Downstream  Slope 

1.  Undesirable  Growth  or  Debris  _ 

None 
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2.  Sloughing,  Subsidence,  or  Depressions;  Abnormal 
Bulges  or  Non-Uniformity  Surface  very  rough  due  to 

settle;  some  ruts  due  to  vehicles  above  service 

spillway  outlet;  1  gully  forming  about  300-400*  from 

TTtrTrr  ena-  ur  Baa. - - - 

3.  Surface  Cracks  on  Face  of  Slope  None  seen, _ 


4.  Surface  Cracks  or  Evidence  of  Heaving  at 
Embankment  Toe  None  seen 


5*  Vet  or  Saturated  Areas  or  Other  Evidence  of  Seepage 
on  Face  of  Slope;  Evidence  of  "Piping"  or  "Boils" 
None  seen 


6.  Drainage  System  None  seen 


?.  Fill  Contact  with  Outlet  Structure  Good 


8.  Condition  of  Grass  Slope  Protection  Generally  good. 
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D.  Abutments 


1.  Erosion  of  Contact  of  Embankment  with  Abutment  from 

Surface  Water  Sunoff ,  Upstream  or  downstream _ 

None  seen. 


2.  Springs  or  Indications  of  Seepage  Along  Contact  of 
Embankment  with  the  Abutments  None  seen. _ 


3.  Springs  or  Indications  of  Seepage  in  Areas  a  Short 
distance  downstream  of  Embankment  -  Abutment  Tie-in 


None  seen 


Axtt  Downstream  o f  ficbankment,  Including  Channel 

Localised  Subsidence,  Depressions,  Sinkholes,  £tc.  _ 

Few  low  areas  holding  water  probably  due  to  field  road 
below  dam. 

B.  Evidence  of  "Piping",  "Boils",  or  "Seepage"  _ _ 

None  seen. 


C.  Unusual  Presence  of  Lush  Growth,  such  as  Swamp 
Grass,  etc.  None  seen. _ 


D.  Unusual  Muddy  Water  in  Downstream  Channel  None  seen. 


£.  Sloughing  or  Erosion  Minor  erosion  left  side  of 

channel . 


7.  Surface  Cracks  or  Evidence  of  Heaving  Beyond 
Embankment  Toe  None  seen. _ 


G.  Stability  of  Channel  Sideslopes  Good 


H.  Condition  of  Channel  Slope  Protection  None;  vegetative 
only. _ _ 


5 


I*  Adequacy  of  Slope  Protection  Against  Waves,  Currents, 
and  Surface  Runoff _ o.k. _ 

J •  Miscellaneous  _ 


X*  Condition  of  Relief  Wells,  Crains,  and  Other 
Appurtenances  None  seen. 


L.  Unusual  Increase  or  Cecrease  in  Cisch&rge  from 
Relief  Wells  n/a _ 
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III. 


Instrumentation  "  None  seen 
A*  Konumentation/Surveys  _ 


B.  Observation  Veils 


C.  Weirs 


D.  Piezometers 


I 


£.  Other 


XV.  Spillways 

A.  Service  Spillway  (Service/Emergency  Combination  Yes  _  Ho  x  ) 

1.  Intake  Structure  Condition  Good _ 


•  Outlet  Structure  Condition  Good 


3.  Pipe  Condition  Good  from  outlet. 


3-  General  fieoarks 

structure. 


B.  Emergency  Spillway 
1.  General  Condition 


Excessive  debris  around  inlet 


Good.  Uniform  cross-section. 


2.  Entrance  Channel  Good 


3*  Control  Section  _ Good 
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4.  Vegetative/Woody  Cover  Grass  only.  Full  and  uniform. 


5.  Other  Observation^ 
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V.  Eaergency  Drawdown  Facilities  (if  part  of  service  spillway 
60  state)  Valve  on  service  spillway  riser  open  prior  to 
_ inspection. _ _ _ 


Are  Facilities  Operable:  Yes  _____  No  __ __ 
Were  Facilities  Operated  During  Inspection: 
Date  Facilities  Were  Last  tJsed  Unknown 


Unknown 

Yes  _ 
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A.  Changes  in  Land.  Use  Increasing  residential. 


Observed  Geology  of  Area  Less  than  50%  of  particles  of  fill 

sample  are  discernable  with  the  naked  eye,  indicating  a  silt 
or  clay.  Field  dilatancy  test  inci' ~ates  a  silt  clay  mixture. 
Surrounding  natural  land  Is  mostly  silt. 

X.  Conclusions 


Deficient ydue  to  benching  of  upstream  slope. 
Hydraulic  and  hydrologic  analysis^pending. 


X3 .  Recommendations 

1)  Repair  benching  and  install  appropriate  wave  protection 
on  upstream  slope  prior  to  impounding  water.  _ _ 


2)  Remove  debris  accumulated  around  service  spillway  riser. 

3)  Repair  erosion  and  rutting  on  crest  and  downstream  slope. 

4)  Drain  wet  areas  occurring  along  toe. 
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HYDRAULIC  AND  HYDROLOGIC  ANALYSIS 


According  to  OCE  guidelines.  Cane  Creek  Watershed  Dam  No. 

19  must  be  able  to  safely  pass  the  full  Probable  Maximum 
Flood  (PMF) .  Six  hour  rainfall  depths  for  the  Probable 
Maximum  Precipitation  and  the  100  year  rainfall  were  ob¬ 
tained  from  the  U.  S.  Weather  Service's  Technical  Paper  40. 
Flood  routings  were  performed  using  the  HEC-l-CB  computer 
program.  The  program  uses  the  dimensionless  hydrograph 
technique  described  in  Section  4  of  the  Soil  Conservation 
Service  National  Engineering  Handbook  and  the  modified 
Puls  method  of  reservoir  routing. 


The  peak  outflow  from  the  PMF  (AMC  II)  is  26,400  cfs.  This 
flood  overtops  the  dam  by  2.4  feet  for  7.2  hours. 


SUMMARY  OF  ROUTINGS 


ANTECEDENT  MO] 

[STURE  CONDITION 

EVENT 

II 

III 

PMF 

Overtops  by  2.4  feet 
for  7.2  hours 

Overtops  by  2.5  feet 
for  7.5  hours 

%  PMF 

Overtops  by  1.0  feet 
for  5.7  hours 

Overtops  by  1.1  feet 
for  5.5  hours 

■ 

Maintains  4.7  feet 
of  freeboard 

Maintains  3.3  feet 
of  freeboard 

Additional  spillway  capacity  required: 

25,600  (AMC  II) 

28,000  (AMC  III) 
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APPENDIX  G 
CORRESPONDENCE 


I 


j 


/ 
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REgyyED 

JAN*  20  j98J 

DEPT.  OF  CONSERVATION 
WATER  RESOURCES 

105  Herron  Dr. 

Knoxville,  Tenn.  37919 
January  17,  1981 


Mr.  Robert  A.  Hunt,  P.E. 

Director,  Division  of  Water  Resources 
U721  Trousdale  Dr. 

Nashville,  Tenn.  37220 

Dear  Mr.  Hunt: 

This  is  to  acknowledge  receipt  of  your  letter  of  December  30,  1980 

concerning  the  inspection  of  Cane  Creek  Dan  Number  19  and  to  request  that  my  adoress  be 

changed  to:  Charles  R.  Walker 

105  Herron  Dr. 

Knoxville,  Tenn.  37919* 


Very  truly  yours. 


lx,  x  A 


Charles  R.  Walker 


CRW/rdw 


t 


105  Herron  Dr. 

Herron  Dr. 

Knoxville,  Tn.  37919 
July  15,  1981 


Mr.  William  H.Culbert,  Jr. 
Division  of  Water  Resources 

4721  Trousdale  Dr. 
Nashville,  Tn.  37219 

Dear  Mr.  Culbert : 


RECEIVED 

JUL  2  0  1981 

dept  of  conservation 
WATER  RESOURCES 


I  have  been  out  of  town  for  the  last  five  weeks 
which  accounts  for  your  not  being  able  to  reach  me  by  phone. 

My  brother,  Thomas  J.  Walker,  managed  the  farm  for  me  until 
last  summer.  I  had  to  take  over  due  to  hi  failing  health.  I 


have  answered  the  questions  of  which  I  have  knowledge.  Mr.  James 
W.  Koonce  rented  the  land  during  construction  and  is  still  renting 
it.  He  may  be  able  to  answer  your  other  questions.  His  address  is 


Rt.  #6,  Ripley,  Tn.  38063 


Sincerely  yours, 

./JUL  / 

Charles  R.  Walker 


CRW/rdw 


Was  the  dam  built  in  1962? 


Was  the  contractor  Hugh  Dancey?  _ 

Does  he  have  a  construction  company  or  is  he  freelance? 


Where  is  he  based  (or  where  does  he  live)? 


Are  you  aware  of  any  significant  changes  in  the  drainage 
area  since  the  dam  was  constructed? 


v  Is  the  lake  drained  seasonally? 

J  What  is  its  fluctuation  schedule? 


j  Have  any  unusual  incidents  ever  occured  with  the  dam?  e.g. 
localized  slope  failure.  _ 


J  During  the  field  survey  we  discovered  that  the  sediment 
pool  was  almost  up  to  the  low  stage  inlet  of  the  riser. 
When  the  drawdown  is  closed,  does  the  water  level  come  all 
the  way  up  to  the  high  stage  inlet,  or  is  it  normally 
maintained  in  a  very  shallow  pool  at  the  low  stage  inlet? 


Have  you  ever  known  the,  water  level  to  flow  in  the  emer¬ 
gency  spillway?  _ fy, ’?  If  so,  how  deep?  _ 

_  How  often?  _ 

Did  you  inherit  the  property  from  your  mother-in-law? 

When? 


What  was  her  name? 


Was  the  farm  under  her  ownership  named  Orysh? 
Is  it  still  maintained  as  such? 


To  what  extent  are  you  involved  with  farm  operations.  __ 

7  re  hi  j_ji±  ■'*  _j_M± 


Additional  comments 
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UNCLASSIFIED 


ORNED-G 


NON-FEDERAL  DAM  INSPECTION  REVIEW  BOARD 
PO  BOX  1070 

NASHVILLE,  TENNESSEE  37202 


Commander,  Nashville  District 
US  Army  Corps  of  Engineers 
PO  Box  1070 
Nashville,  TN  37202 


1.  The  Interagency  Review  Board,  appointed  by  the  Commander  on  19  June  1981, 
presents  the  following  recommendations  after  meeting  on  30  July  1981,  to 
consider  the  Phase  I  investigation  report  on  Cane  Creek  Watershed  Dam  No.  19, 
Inspected  by  the  Tennessee  Department  of  Conservation. 

2.  A  qualified  engineer  should  be  engaged  to  recommend  project  modifications  to 
allow  safe  passage  of  the  Vl  PMF. 

3.  The  Board  is  in  agreement  with  other  report  conclusions  and  recommendations 


Chief,  Geotechnical  Branch  State  Conservation  Engineer 

Chairman  Soil  Conservation  Service 


GEORGE  MOORE 

Alternate,  Division  of  Water  Resources 
State  of  Tennessee 


y.i.  _ 

H.'  F.  PHILLIPS 
Chief,  Hydraulics  Section 
Alternate,  Hydrology  and  Hydraulics 
Branch 


EDWARD  B.  BOYD 


Hydrologic  Technician 
Alternate,  US  Geological  Survey 


X  4^t 


BRADLEY  B.  HOC 
Chief,  Structural  Section 
Alternate,  Design  Branch 


5  AUG  191' I 
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DEPARTMEM  T  OF  THE  ARMY 

NASHVILLE  OISTRi  r,  CORPS  OP  ENGINEERS 
P.  O.  BOX  1070 

NASHVILLE.  TENNESSEE  37202 


Honorable  Lamar  Alexander 
Governor  of  Tennessee 
Nashville,  TN  37219 


Dear  Governor  Alexander: 

Please  be  informed  of  the  results  of  an  inspection,  under  authority  of  Public 
Law  92-367,  conducted  on  Cane  Creek  Watershed  Dam  No.  19  in  Lauderdale  County, 
Tennessee.  An  inspection  team,  composed  of  personnel  from  your  Division  ol 
Water  Resources,  observed  conditions  which  indicate  a  high  potential  for 
failure  of  the  embankment  due  to  seriously  inadequate  spillway  capacity. 

Cane  Creek  Watershed  Dam  No.  19  is  classified  as  a  high  hazard  potential, 
intermediate  size  dam,  and,  as  such,  should  be  able  to  regulate  at  least  a  full 
probable  maximum  flood  (PMF )  to  conform  to  inspection  program  guidelines.  An 
analysis  of  the  hydrology  associated  with  the  dam  reveals  the  dam  would  be 
substantially  overtopped  by  both  a  one-L'lf  and  a  full  probable  maximum  flood. 

In  view  of  the  serious  spillway  Inadequacy,  this  dam  is  considered  unsafe. 

While  I  do  not  view  this  as  an  emergency  at  this  time,  I  recommend  you  initiate 
prompt  action  by  the  State  to  cause  the  owner  to  correct  the  spillway  defi¬ 
ciency  to  minimize  the  risk  to  the  residences  directly  below  the  dam. 

A  report  of  the  technical  investigation  will  be  furnished  your  office  upon 
completion. 


Colonel,  Corps  of  Engineers 
Commander 


CF: 

Mr.  Robert  At  Hunt,  Director 
Division  of  Water  Resources 
4721  Trousdale  Drive 
Nashville,  TN  37220 


